Difference 4 10-72 5 08 -3-47 5 54 -8-86 -21-33 medical-surgical 0 *t test not significant mately 40 %, 50 % and 75 % respectively have had to be operated on becausc of deterioration in their other parameters. Thus, the gradually narrowing gap between pressures in the later cases only reemphasizes the undoubted benefit surgery can give as far as pressure is concerned. In order to obtain a purer measure of the effect of surgery as such, as opposed to the effect only of the early decision to operate, another set of figures can be drawn from the data. This can be done by excluding from the statistics the figures of patients prior to their actual operation in the case of the surgical group and, similarly, by excluding the figures of any in the medical group after such time as an operation had to be done on a clinical indication. When this is done, the effect of surgery on pressure becomes much more obvious (Table 4) . Table 5 shows the results for visual acuity. This is a vital set of figures as far as the patient is concerned because it is of little use lowering his pressure if acuity is damaged. The picture here is somewhat confusing and the figures appear slightly discouraging. The first year shows a 10% difference in favour of medical treatment but it is not quite as bad as it looks since there was a 4 % difference at the outset. Subsequently, the differences appear random with a swing in favour of surgery towards the end, although by this time the numbers are small and, as mentioned previously, many of the medical cases have been operated on.
Finally, the visual field scores (Table 2) show a benefit from surgery in each period and are most encouraging. The possibility exists that this effect is only due to the complete iridectomy but if this were the case one would expect to see a flattening out of the differences as time went on. This does happen to a certain extent and there is a large swing in favour of surgery at the fifth year.
I hope that the study will give more definite results after a few more years. By then there should be a significant number of patients achieving fourth, fifth and sixth year follow-up status and we should begin to see a clear difference emerging if there is one.
Mr J Gloster (Institute ofOphthalmology, Judd Street, London WCJ)
Shadows on the Disc
This paper is concerned with the appearance of the optic nerve-head when a shadow is cast upon it. Initially, the work to be described was undertaken because certain observations had suggested that the normal optic nerve-head contains tissue which is capable of scattering light strongly. With one model of the Zeiss fundus camera an interesting feature in the photograph can be indicated by means of a pointer; this is achieved by placing a short thin straight wire in the appropriate position in the illuminating system so that a linear shadow is cast upon the fundus. It was thought that, if the optic nerve-head did diffuse light strongly, it might be difficult to cast a sharp shadow upon it. It was found that, when a normal flat optic disc was photographed in this way, the shadow of the pointer would be seen clearly above and below the disc, but it was difficult to make out any shadow of the pointer on the surface of the disc. Photographs of a disc with a fairly large physiological cup showed a sharp shadow of the pointer across the floor of the cup but there was no such shadow across the rim of tissue surrounding the cup; there was, however, a sharp shadow on the retina around the disc. In some photographs in which the shadow on the floor of the cup was sharp, that on the retina was blurred; this is because the retina and the floor of the cup are in different planes and therefore the pointer does not throw a sharp shadow on both simultaneously. In this sort of photograph, two adjustments have to be made: the camera has to be focused in 37 Section ofOphthalmology 939 ::-A~~~~~~~~~~~~~~Ã~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . , i , , . . . . . . . . the usual way, and the position of the pointer has to be adjusted in the illuminating beam so as to cast the sharpest shadow on the part of the disc upon which the camera is focused. As it was frequently time-consuming to get the shadow of the line in a number of different positions on the disc, the next step was to put a grid made up of intersecting vertical and horizontal lines in the illuminating system of the camera instead of the pointer. Fig 1 shows the photograph of the grid shadow on a normal flat disc; whereas the shadow is sharp on the retina it is very weak upon the disc. Fig 2 shows a disc with pathological cupping with an associated field defect in glaucoma; it can be seen that the shadow on the floor of the cup extends in places up to the edge of the disc, as might be expected. A similar phenomenon can be observed with the ordinary ophthalmoscope if the latter is adjusted so as to project a sharp image of the coiled filament of the illuminating bulb upon the fundus. The image can be seen clearly on the retina and on the floor of a cup in the disc, but the tissue around the cup shows only a blurred image.
The photographs obtained with the grid shadows are projected onto tracing paper and one line is drawn around the edge of the disc and a second line is drawn to enclose that part of the disc which shows a strong shadow of the grid. The two areas are measured with a planimeter and the ratio of the shadow-bearing area to the total area of the disc is calculated. The magnitude of this ratio shows a good correlation with the presence or absence of a glaucomatous type of field defect, as can be seen in Fig 3 which It is concluded that some component of the normal optic nerve-head diffuses light strongly. Perhaps with ordinary ophthalmoscopy some of the pink colour of the disc is picked up in this way from the larger vessels on its surface. Perhaps this is why the nasal half of the disc often looks pinker than the temporal half, despite the fact that it has been reported that fluorescein angiography suggests that the temporal half of the disc is more vascular than the nasal half (Hayreh 1968 ). Since a sharp shadow can be cast on the floor of a cup, whether physiological or pathological, in the optic disc it would seem that the light-scattering tissue is absent from this region. Perhaps in the development of glaucomatous cupping some of this tissue disappears.
